INTRODUCTION
the limitations by using technological input (Sunarto G, 2002) . Sandy soil of coastal areas has low CEC (5.640 cmol (+) kg -1 ), low N-available N (26.786 ppm), low C-organic (0.389%), as well as low K, Na, and Ca. This land has field capacity and permanent wilt point of 10.186 and 1.922%, respectively, with a specific gravity of 1.46 g / cm 3 (Saparso, 2008) .
The addition of soil ameliorants is one way to improve soil conditions. Soil ameliorants can improve soil structure, so that water will be retained longer in the soil (Sutono et al., 1997) . Soil ameliorants that can be used in coastal sandy land include Vertisol soil and manure. According to Prasetyo (2007) , the composition of clay minerals in Vertisol is not only smectite, but also kaolinite, illite and vermiculite. Manure has high CEC which is 30.99 me / 10 g and high N-available which is 290 ppm (Saparso, 2008) . High efficiency in fertilizing, besides increasing crop yields, also saves fertilizer use and reduces the risk of environmental pollution. Fertilization efficiency is strongly influenced by leaf distribution patterns and the ability of plants to utilize nutrients and water from the soil (Turmudi, 1999) . This research is expected to be able to complete the site-specific technology to improve the efficiency of land resource utilization, especially manure, and to decrease the cost of nitrogen fertilization on coastal sandy land. Efforts to increase vegetable production in the future will continue to rely on the use of external inputs, including manure and chemical fertilizers, which are needed to meet the plant nutrient needs. On that basis, the dose of nutrient requirements for plants is necessary to be considered in its management, so that it can be developed sustainably.
MATERIALS AND METHODS
The research was conducted from April 2017 to September 2017 in the sandy beach area of Jetis, Banjarsari Village, Nusawungu District, Cilacap Regency. The materials used included TM126F1 cauliflower seeds produced by PT. Panah Merah, vertisol, Urea, ZA, SP-36, KCl, cow manure, and chicken manure. The tools used were paralon pipes and water reservoirs, drip irrigation emitters, hoses, pumps, digital scales, ovens, hoes, pans, buckets, sprayers, rollers, saws, scissors and rulers.
The research was arranged in Randomized Complete Block Design (RCBD) factorial split plot with 3 replications. The first factor was fertigation interval (I) consisting of 2 levels, i.e. 7 days (I 1 ) and 14 days (I 2 ). The second factor was the frequency of soil ameliorants application (M) consisting of 2 levels, i.e. every season (M 1 ) and once in two seasons (M 2 ). The third factor was the type of soil ameliorants (J) consisting of 3 levels, i.e. vertisol (30 t/ha) (J 1 ), mixture of chicken manure: cow manure = 1: 1 (20 t/ha) (J 2 ), vertisol and mixture of chicken manure: cow manure = 1: 1 (30 t/ha; 20 t/ha) (J 3 ). And the fourth factor was doses of soil ameliorants application (D) consisting of 3 levels, i.e. 100% (D 1 ), 200% (D 2 ) and 300% (D 3 ).
Variables observed included plant height, num- 
Physiological traits
Chlorophyll a (mg/l) ns ns ns
Chlorophyll b (mg/l) ns ns ns Note: ns = not significantly different based on ANOVA at 5%, S = significantly different based on ANOVA at 5%, SS = significantly different based on ANOVA at 1%. I = fertigation interval, M = frequency of soil ameliorants application, JD = combination of soil ameliorants type and dose.
ber of leaves, leaf length, leaf area, roots length, roots volume, roots fresh weight, roots dry weight, leaves fresh weight, leaves dry weight, plant fresh weight, plant dry weight, stem fresh weight, stem dry weight, head fresh weight, head dry weight, diameter of head, chlorophyll a and chlorophyll b.
Data were analysed using DSAASTAT software. Data collected were analysed with Analysis of Varians (ANOVA) at 5%. Significant differences among treatments were tested using DMRT at 5%.
RESULTS AND DISCUSSION
Effects of the treatments on the growth, yield and physiological traits of caulif lower plants based in ANOVA results are presented in Table  1 .
Roots fresh weight (g/plant)
The application of soil ameliorants every season gave the best results for the variable of roots fresh weight reaching 8.51 g/plant. This value is significantly higher than that of plants treated with soil ameliorants application once every 2 seasons which is 7.3 g/plant ( Figure 1 ). Some research results showed that the application of manure always gave the best plant response. Nengah (2017) mentioned that the provision of chicken manure at a dose of 10 tons/ha had significant effect on the roots fresh weight.
The combination of soil ameliorants type and doses significantly affected the roots fresh weight. The application of a mixture of chicken and cow manure at a dose of 300% resulted in the highest roots fresh weight (10.35 g/plant), while the application of 200% vertisol gave the lowest results which was 6.57 g/plant (Figure 2) .
The application of chicken manure influences plant growth. This occurs because chicken manure is relatively more decomposed and it has enough nutrient content compared to other manure types in the same number of units (Widowati et al., 2005) .
Leaves fresh weight (g/plant)
The interval of soil ameliorants application affected the variable of leaves fresh weight. The Interval of Soil Ameliorans Application application of soil ameliorants every season gave the best results on the variables of leaves fresh weight, which was equal to 257.87 g/plant. This value is significantly higher than that of plants treated with soil ameliorants application once every 2 seasons, which was 228 g/plant. (Figure 3 ) The highest value of leaves fresh weights resulted from the application of soil ameliorant every planting season is in accordance with Kartasapoetra (1988) mentioning that nutrient losses in the soil occur due to leaching and erosion of water which can eliminate N and P elements but not as much as loss Ca and Mg available. Thus, nutrients need to be given as a substitute for nutrients that have been lost by supplying soil ameliorants every planting season, especially in cauliflower.
The combination of types and doses of soil ameliorants had significant effects on the fresh weight of leaves. The application of 300% mixture of chicken and cow manure produced the highest leaves fresh weight, i.e. 273.56 g / plant in whiche the value is not significantly different from that of plants treated with 200% of vertisol mixed with chicken and cow manure which was 272.27 g / plant. Meanwhile, the application of 2s00% vertisol resulted in the lowest leaves fresh weight amounted to 205.68 g / plant (Figure 4) . This is because organic matters decomposed from soil ameliorants given in the first planting season can increase the water holding capacity. The combination of types and doses of soil ameliorants had a very significant effect on the fresh weight of leaves. According to Widarma (2016) , the application of cow manure at a dose of 30 tons / ha on caulififlower plants gave a significant effect on the number of leaves, weight of head along with the leaves, head weight of head without leaves, dimeter of head and yield per hectare.
Stem fresh weight (g/plant)
The interval of soil ameliorants application significantly affected the stem fresh weight. The application of soil ameliorants every season resulted in the highest stem fresh weight reaching 66.19 g / plant. This value was significantly higher than that of plants treated with soil ameliorants once every 2 seasons showing value of 54.59 g / plant ( Figure 5 ). According to Lingga (1998) , the main role of nitrogen is to stimulate plant growth, one of which is stem. Thus, to supply enough nutrient, the addition of cow and chicken manure is suggested. The combination of soil ameliorants type and doses had significant effects on the stem fresh weight. The application of chicken and cow manure mixture with a dose of 300% gave the best results for stem fresh weight amounted to 70.62 g / plant. Meanwhile, the application of 200% vertisol resulted in the lowest stem fresh weight which was 46.87 g / plant (Figure 6 ).
The application of soil ameliorants is one way to improve soil conditions. Soil ameliorants can improve soil structure, so that water will be retained longer in the soil (Sutono et al., 1997) . Some of the advantages of using manure are improving soil structure and texture and increasing water uptake ability of the soil (Wiryanta, 2003) .
Plant fresh weight (g/plant)
The interval of soil ameliorants application affected the fresh weight of plant. The application of soil ameliorants every season resulted in the highest value of plant fresh weight which was 575.91 g / plant. This value is significantly higher than that of plants treated with soil ameliorants once every 2 seasons showing value of 505.79 g / plant (Figure 7) .
According to Saragih (2013) , nutrients available in enough quantities during vegetative growth will enhance active photosynthesis thus more protein will be formed. The results of photosynthesis are used for the growth of plant organs, in which the larger plant organs are formed, the more water content can be bound by plants.
The combination of types and doses of soil ameliorants significantly affected plant fresh weight. The application of 300% mixture of chicken and cow manure resulted in the highest value of plant fresh weight ameounted to 613.32 g / plant. Meanwhile, the application of 200% vertisol pro- Soil ameliorants in the form of manure increases the fresh weight of plants by 36.5% (Mulatsih, 2016) . The fresh weight of cauliflower plants without provision of soil ameliorants is lower than that of plants treated with soil ameliorants. Welfi's research (2014) showed that application of bokashi manure at a dose of 15 tons / ha was able to increase the fresh weight of caisim plant.
Plant dry weight (g/plant)
The interval of soil ameliorants application significantly affected the dry weight of plants. The application of soil ameliorants every season gave the best results for plant dry weight which was 34.5 g/plant. This value was significantly higher than that of plants treated with soil ameliorants once every 2 seasons reaching a value of 30.44 g/plant (Figure 9 ).
According to Sarief (1989) , the initial growth of plants will require a large amount of nutrients. The application of soil ameliorants every planting season can provide relatively large amounts of nutrients from available organic matter compared to soil ameliorants application every 2 planting seasons.
The combination of soil ameliorants types and doses had significant effects on the plant dry weight. The application of 200% vertisol mixed with chicken and cow manure produced the highest plant dry weight of 34.98 g/plant. Meanwhile, the application of 200% vertisol resulted in lowest value which was 25.88 g/plant (Figure 10) .
According to the research by Puspita sari et al. (2016) , the application of chicken manure with doses of 5 tons/ha and 10 tons/ha gave significantly different effects from doses of 15 tons/ha and 20 tons/ha on the plant dry weight of pakchoy plants (Brassica rapa L. var. Chinensis). According to Indrasaril and Abdul (2006) , the provision of nutrients both macro and micro in enough and balanced amounts can increase the nutrients needed by plants and they can be used as energy source for plants. 
